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(57) Abstract 

The refractive index of a metal 
oxide film on the surface of a powder 
is enhanced to give a high-reflectance, 
vividly colored powder, and the number 
of the layers constituting the metal oxide 
fihn is reduced to give a powder having 
a small particle diameter. The powder 
comprises a base powder end a muhi- 
layer film that has at least a metal oxide 
fibn fonned by the hydrolysis of a metal 
alkoxide and that has been heat-treated. 
The process for preparing the above 
powder comprises the steps of: dispers- 
ine a base powder in a metal alkoxide 
solution; hydrolyzing the metal alkoxide 
to prepare a metal oxide, thereby form- 
ing a metal oxide film on the surface 
of the base powder, repeating the above 
steps a plurality of times to form a mul- 
tilayer fibn; conducting heat treatment 
at least in the final step; and regulating 
a combination of the substances consti- 
tuting the multilayer film and the film .... . 
thickness to change the interference coter of the multilayer film, thereby imparting a vivid color to the 




powder. 
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•> 'J * =3 - f- > ^'Id^^B ic 8 g JCjI^ Lx^' y -/b 2 5 0 mlCi^^Sfc L > 

>x h + •> K 3 g <&SO;i, $ <;){cx^' y 3 0 inliTk 3 . Og©?S^?Sfff 
15 3 0 5>7!>^l:^TffiT L/c^s 3 1^ rolRiCf. $ -tt SfC^ x 5' y - ;l T' L . 

ffiiSL. n^^iiSi^r' 1 1 o-c 3 ii#rBi$£^^L^c. itJ^^, ^ - yp^s 

l^TSD.afi^aS^r 6 5 OtT'S 05}S6Lx •> 'J ^ • 5' x T fdt* A /^o 

$i;>ICi/'J/7 •?^^xT3-l-«d(*AICl|5)i(7Df-^'J^T3--r< > P' 
(ct»<*ic8 g(c«Lx^'y-;i/ 2 5 0 iiin::5>lfc L . c nir f- ^ > x h •> K3 g 
20 ^•]5D;i> $ ^>{cx^' / -;1.3 OiDli* 3. 0 g 3 0 i^A^f^ TjST L 

; 25 RSit¥»i4 0%T', »^*^<itifeT'* ofco 

! tm. ') iJm(DmVimit I . 5T'fliJ5l±^IIg9 5 nm, SSSl O O nm 

i 

j T4> 0 , ^ x7lKO)i^55»l 2 . 4 TlKJltt^ 2 e 7 9 n ^ 4 ^ 8 5 n m 

! 6 

2 0 
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( 1 1@ -> U 7^7 3 - 5^ ^ > 

B AS rmiJ-^'-Jl^^^i (W-mm ] . sum) 4 0g^-x5'y-;l/2 00 
ml4'l-:^ii: L s cnic •> 'j 3 >x h + •> K 6 g i T >^::i77)< { 2 9 ?o) 8 g 

5 L. S$I£JS«T'] 1 0°C 3l^FomiSL/;„ mfeiCf^ ^ - y^P^-ffl or 

»Dai«iS«-6 5 O'CT-3 0»ifeL >U *3 - h C ^&?#/Co 

tJD.Wi^aS^. S!^?§«inA:-> 'J:^3-ht»(*C4 0 gJC)P}Lx^'y-;U2 0 0 
inl43i^|!cL. CtHC->'j3>xh + i'K6giT>-=exT7j<(2 9''o) 8 

10 3 - h<a(*D^}#/Co ff-itl/^v 'J 3- hti)t*B<i^fiil4/><S< . ^rn-e'tl^^ii 

•>'J/7 3--r-f B«c 1 6 g {c« L x y - ;U 2 5 0 ml L . C tl 

>x h + -> K3 g^■^Dx.^ $ -iCx 5- y 3 o mli 7j< 3 . Og©/l^?§ 

Ls asiSL. ft^i£*fe«T- 1 1 o°c3mm^mLtzo ^m'ik. iifesc-f ^-r*P 

«-ffll^Tl!JD.«l«ig«- 6 5 0 TCT3 0 ^^«5 L , •> 'J 3^7 • ^ ^' x 7*d(* C ^-iffcc 

C«df*tc 1 6 g Lx^ y -/I, 2 5 0 idUC5^» L. C nti ^ 5^ > x h + v K 3 
20 g'^VaA.^ »cx 5' y 3 0 mltTK 3 . 0 g ©?g^jgfR^ 3 0 5^*^(:f TiST 

25 Sl^t^tt 4 3 %T-. SP^*>/AWfeT*ofco 

ncti. •> 'J 7^7)l®S«Ti?(l 2. 4 lS56nin. ^3)g66nmT 

^;?'xTlloS^$« 1. STffllif {S^2B4 8nm. S4)S60nniT- 

2 1 
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( 1 1 @ •> 'J * 3 - -f > / ) 

B A S F5^^-*-^H**d C^i^^iS 1 . Sum) 2 0 g ^ i 5' ^ - >'U 2 0 0 
B|(flc5JlicL. c:tHC>'j3>xh + >K8g<i:7>*-7 7j< (2 9%) =&^Jn] 

)3D!a\$!ia&. fllSIf -^-nA: •> y^n - hld<*E 2 0 gJC^Li^' / - fl Z 0 0 
ni|cl3<!:5}titL. cnJw->'Ji!>ih + v'K6g<!:7>*^77K(2 9%) 8g^ 

(2®@-f$'-73-x-f>/) 
•> "J /7 3 - -r >f > F <C 1 6 g <C 5Pt L X 5^ y - 2 5 0 mHC L , C 

ir^ >x h + ■> K 3 g ^UO^s ^C'iicx^'y-yl/SOmliTkS. Og©S^^ 
15 3 0 5>*^ftTi®T L fc^, 2 B^FemJC^-tt/:^, SKxrJ' y -^/b 3 0 Dil<!:7jt 

3. 0 g©?l^jif«* 3 0 ^*^t:^Ti«TL/c. -t©^ 7 B#B3Sft>$ -tf /c^x 5' y 

-y^p^fflV^TUDJft^ia*- 6 5 0 'CT' 3 0 v U 7^7 • ^ ^' x 7 |J)<* E 

20 ^ ^,Jc •> 'J ^ • 5^ ^'xT 3 - h*et*C(r l@i©f-5'x73-r'f ^^ilSl^ 
(Cfe){*JC 1 6g(wMLx5'y-;b 2 5 0inlC'J>SiL. cniC5^^>xh + ->K3 
g5-t]D;is $ ^)icx^' y 3 0 ml 1 7k 3 . 0 g©zS^?§«^ 3 0 5^*MtTi@T 
L/::'#. 3 NfFBlSttS-ti-. 2 B#PBl5(t. ^ -tl-^c^SKx 5- y - yu 3 0 ml i 7k 3 . 0 
gCDzg^jSa^S 0 ^JiWj^TiSTLfco ^^Og^ 7B#PBm;E$^i-^.:e^x^ y -7UT' 

25 f^m^WL. S^«;«il*><ktft)D«!\®S*JfeL-> 'J * .^^xT3-htd{*F*?# 

/Co 
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/ifc^ 'J tim<n>m^mt 1 . 5 X^mt^ l@135nm, SS^ieOn 
mT'*'9x ^ :S'-T)l©g|/T'$li 2 . 4 TiimJi^2g7 9 nmx II 4 g 1 00 
n m T i> o /;: 6 
HSHf^J 8 
5 ( lJii->'J:^3-7^-f 

B A S FS!l*-.-if-;H*td 1. Swrn) 20g^i^y-;l'200 

ml4'lc53-Si:L, cmc->'j3>xh + >K8giT>*^7 7K (2 9%) 
»DL. ISMi L/d:*<'i 5 B#FBlSir.^-ti-/Co SJt^x y - ;i.T?&|l?i5t-^ L x SjISLx 

10 4aa«:6 5 or-cs o^idLv vfh%^^'^izo 

m 1 "fJc^tfe Lx C tLtc > y 3 >x K + <> K 6 g i T >*xr7K (29%) 8 g 

15 e^T*-o/Co 

( 2@g|!i(«P;' -y ^-%icJ:2SglB|^^) 

JSifffl 17. 5g«';dc600ml Jc?§0?t-5. C nic* L iifflK L /cjiSS 
7j<7KgE^k:^ h U -^A 2 0 g«-7K 6 0 0 m 1 L /:7k»g«5]!JDx. S o C ORI^ 

U *K^t^©ai8*<A£ < ^i5*T-7>*xT7K«-J)D;tffi«<!: L/c, 

20 ffifS?-(teKL/;c CCDffi«[4'«cBAS FSI:'^-:f'-/l'i5tl0 (^telfiig 1 . %u 
m) 1 0 g^^ttL, «Jf L/iX><G)*^.^l;«6fflSL/ciS7c?S 1 2 0 0 m 1 ?-»D 

niiiiaTcjSEOfflfiElisSRS* 1 0 0 0 m 1 {CjFJ L 7 KOe 4 5 g » 4 g . 

i^y-;H 0 Om I -C3br>fZo 
25 2 0 5^lii3«}$l*7S^. +^Ox^ y-^'Hra^Lx «^ te««-SfflT 8 I^Bg?T 

COffi)3ja«di*A 8 g«C>:^Lx5'y-;U2 5 Om 1 (r5)-»L, cniC5^^>x 
h + •> K 3 g ^^Jn];tx $t>«cx^y-^i,3 0ml<J:7K3. Og CD^g^^jft^ 3 0 

2 3 
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B#Rg«£«iL^;o ^mm. \3i^i<i- ^-^m^m^^rm»immi: 4 o o 'ct'3 

ttMx i^i^titzm ' "f- ^ ~7 =>- h^i^A<0^$;jmiit'-^ 6 5 0 nmT'OS 

^£*>. -> U 7^fli«St/T* 1 . 5 s 1 3 5 n m. ^)Sffi8i©gJ/T* 0 . 1 + 
5. 3 i X ^Ji 3 2 n m. 5^ ^'-T^OJSflr* 2 . 4 , ^Ji 6 6 n mX'o o ;^c„ 

10 

20 tti>Z. tt<T'% 

^ K « o * ij n ^ «|J « BS <' C t A< T § S o 



2 4 
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fixd=mxA/'4 (1) 
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W f - * /'cliT^iSiS*' f- AcDiiSft^a ft (iTIE^ ( 2 ) : 

fl = n + i ( 2 ) 

iiJciE«©Sa«^^S^^Wt-^>^<*©Slfto 
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